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(54) POLYMER LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an easily prepared polymer light emitting element having 
high efficiency, excellent heat-resistance and a service life. 

SOLUTION: This polymer light emitting element has at least one layer of an organic layer 
containing at least one kind of charge transport compound selected from the group comprising a 
charge transport monomer, a compound wherein the two monomers are bonded directly or via a 
conjugated or nonconjugated linkage group, and a compound wherein the three monomers are 
bonded directly or via a conjugated or nonconjuagated linkage group, and containing polymer 
phosphor, between electrodes comprising a pair of positive and negative electrodes of which at 
least one is transparent or translucent. The polymer phosphor is a conjugated polymer 
exhibiting fluorescence in a solid state, it has 103-107 of number-average molecular weight in 
terms of polystyrene, and weight ratio of the charge transport compound to the conjugated 
polymer is 99:1-50:50. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]At least one side to inter-electrode [ which consists of the anode and the negative pole 
of a transparent or translucent couple ]. A compound which a monomer of charge transport 
nature and these two monomers combined via bond groups of direct, a conjugated system, or a 
non-conjugated system, And at least one kind of charge transport nature compound chosen from 
a group which consists of a compound which these three monomers combined via bond groups 
of direct, a conjugated system, or a non-conjugated system, And it has at least one layer of 
organic layers containing a polymeric fluorescent substance, and these polymeric fluorescent 
substances are conjugated system polymers in which fluorescence is shown according to a solid 
state, A polymers light emitting device, wherein number average molecular weights of 

polystyrene conversion are 10 - 10 and weight ratios to these conjugated system polymers 
of this charge transport nature compound are 99:1-50:50. 

[Claim 2]The polymers light emitting device according to claim 1 whose polymeric fluorescent 
substance is characterized by the sum total of those repeating units being conjugated system 
polymers which are more than [ of all the repeating units ] 50 mol % including a repeating unit 
shown with a following formula (1) one or more kinds. 
[Formula 1] 

- Ar 1 ~CR 1 =CR 2 - (1) 

[Here, Ar 1 is the allylene group or heterocyclic compound group with which the number of 

carbon atoms which participates in a conjugated bond consists of four or more pieces [ 20 or 
less ]. R 1 and R 2 show the basis chosen from the group which consists of hydrogen, the alkyl 

group of the carbon numbers 1-20, the aryl group of the carbon numbers 6-20, a heterocyclic 
compound group of the carbon numbers 4-20, and a cyano group independently, respectively. ] 
[Claim 3]The polymers light emitting device according to claim 1 or 2, wherein a charge transport 
nature compound is a monomer of charge transport nature. 

[Claim 4]The polymers light emitting device according to any one of claims 1 to 3, wherein a 
monomer of electron hole transportability is a hydrazone derivative, a pyrazoline derivative, an 
arylamine derivative, a stilbene derivative, or a triphenyl diamine derivative. 
[Claim 5]A monomer of electron transport property An oxadiazole derivative, anthra 
quinodimethane, or its derivative, Benzoquinone or its derivative, a naphthoquinone, or its 
derivative, Anthraquinone or its derivative, tetracyano ANSURA quinodimethane, or its derivative, 
The polymers light emitting device according to any one of claims 1 to 4 being a metal complex 
of fluorenone or its derivative, diphenyldicyanoethylene or its derivative, diphenoquinone, its 
derivative, 8-hydroxyquinoline, or its derivative. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a polymers light emitting device (it may be 

hereafter called polymers LED.). 

[0002] 

[Description of the Prior Art]Organic fluorescent dye is made into a luminous layer as a back 
light or a planar display, The element (JP.59-1 94393.A) which has the two-layer structure which 
laminated the organic charge transport compound, and the element (WO No. 9013148 public 
presentation specification, JP,3-244630,A) using polymers as a fluorescent substance are 
reported. The electroluminescent element using these organic fluorescent substances has the 
feature that multicolor luminescence is obtained easily in addition to a low-voltage direct- 
current drive and high-intensity. In these elements, when it is considered as a laminated 
structure, there is a problem to which the luminous efficiency of an element falls depending on 
the fluorescent substance to be used by crystallization of a fluorescent substance. Problems, 
like efficiency is low were pointed out in the thing using polymers as a fluorescent substance. In 
order to solve these problems, a stable material and an efficient fluorescent substance are 
proposed thermally. 

[0003]Doping a low molecule fluorescent substance to a low-molecular hole transporting material 
at JP,8-231951,A is indicated, and high luminous efficiency is attained. In this case, although the 
doping quantity of coloring matter is about 5 % of the weight, when it large-area-izes, it is 
difficult [ it / techniques, such as vapor codeposition, are required for control of doping quantity, 
and ] to dope uniformly. 

[0004]On the other hand, to JP,4-212286,A, mixing a fluorescent substance and a charge 
transporting material to electron hole transportability polymers is indicated for solution of these 
problems. To JP,5-247460,A or JP,6~73374,A, mixing an electron-transport-property compound 
one to 40% of the weight to a polymeric fluorescent substance is indicated. The polymers light 
emitting device which used the mixed material of electron hole transportability polymers and a 
conjugated system polymeric fluorescent substance and it for WO 95/No. 01871 public 
presentation specification is indicated. It is indicated by setting the degree of polymerization of 
conjugated system polymers to 2-2000, and mixing the mixing ratio over the polymers nature 
conjugated system fluorescent material of electron hole transportability polymers or more by 1:1 
on these open specifications, that luminous efficiency improves. 

[0005] However, electron hole transportability polymers had a case where a low-molecular 
fluorescent substance dissociated and condensed in film mixture, and concentration quenching 
was started, in the method of mixing a low-molecular fluorescent substance and charge 
transporting material. These elements did not necessarily have the enough characteristics, such 
as luminous efficiency, heat resistance, and the long lasting characteristic, and improvement in 
the further characteristic was called for. Therefore, in the element using a polymeric fluorescent 
substance, it had the feature of the polymers that creation is easy, and it was efficient and the 
element which was moreover excellent in heat resistance and a life was called for. 
[0006] 
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[Problem(s) to be Solved by the Invention]The purpose of this invention is easy to create, it is 
efficient, and there is in providing the polymers light emitting device which was moreover 
excellent in heat resistance and a life. 
[0007] 

[Means for Solving the Problem]In order that this invention persons may raise the heat 
resistance of a polymers light emitting device, and a luminescent characteristic in view of such a 
situation, as a result of inquiring wholeheartedly, it is mixing a polymeric fluorescent substance 
and a specific charge transport nature compound with the specific mixing ratio, It found out 
giving efficiency, a life, and a polymers light emitting device excellent in heat resistance, and 
resulted in this invention. To namely, inter-electrode [ which consists of the anode and the 
negative pole of a couple that at least one side of this invention is transparent or translucent ]. 
A compound which a monomer of charge transport nature and these two monomers combined 
via bond groups of direct, a conjugated system, or a non-conjugated system, And at least one 
kind of charge transport nature compound chosen from a group which consists of a compound 
which these three monomers combined via bond groups of direct, a conjugated system, or a non- 
conjugated system, And it has at least one layer of organic layers containing a polymeric 
fluorescent substance, and these polymeric fluorescent substances are conjugated system 
polymers in which fluorescence is shown according to a solid state, Number average molecular 

weights of polystyrene conversion are 10 3 - 10 7 , and a weight ratio to these conjugated system 
polymers of this charge transport nature compound is applied to a polymers light emitting device 
which are 99:1-50:50. 
[0008] 

[Embodiment of the Invention]Hereafter, this invention is explained in detail. The weight ratios to 
these conjugated system polymers of the charge transport nature compound of the polymers 
light emitting device of this invention are 99:1-50:50, and it is preferred that it is the range of 
95:5-60:40. When the weight ratio to this polymeric fluorescent substance of this charge 
transport nature compound is larger than 99:1, sufficient luminescent characteristic may not be 
acquired, and when smaller than 50:50, this polymeric fluorescent substance and this charge 
transport nature compound may carry out phase separation. As for the sum total of the weight 
of the compound which furthermore has this charge transport nature compound in an organic 
layer, and this polymeric fluorescent substance, it is preferred that it is 60 % of the weight - 
1 00% of the weight of a range to the weight of this organic layer. 

[0009]The compound in which the monomer of charge transport nature and this monomer 
combined two charge transport nature compounds used for this invention by the bond groups of 
direct, a conjugated system, or a non-conjugated system, And in the bond groups of direct, a 
conjugated system, or a non-conjugated system, this monomer is at least one kind of charge 
transport nature compound chosen from the group which consists of a compound united three 
pieces, is a monomer of charge transport nature preferably, and is a monomer of electron hole 
transportability still more preferably. As a monomer of charge transport nature, there is a 
monomer of electron hole transportability and/or electron transport property, and the monomer 
known as the hole transporting material and/ or electron transport material of a low molecule 
system can be used. 

[0010]As a monomer of electron hole transportability, a hydrazone derivative, a pyrazoline 
derivative, an arylamine derivative, a stilbene derivative, and a triphenyl diamine derivative are 
mentioned. Specifically JP,57-101844,A, a 58-197043 gazette, A 58-32372 gazette, a 58-15936 
gazette, a 59-15251 gazette, The monomer indicated in JP.2-36270.A, the 2-210451 gazette, 
and the 3-37992 gazette, The monomer etc. which were replaced by the substituent chosen 
from the group which the monomer shown in the following-ization 2 and this monomer become 
from an alkyl group, an alkoxy group, an alkylthio group, an aryl group, an aryloxy group, an 
alkylamino group, and an alkyl silyl group are illustrated. In these, they are an arylamine derivative 
and a triphenyl diamine derivative preferably. 
[0011] 
[Formula 2] 
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[0012]As a monomer of electron transport property, an oxadiazole derivative, anthra 
quinodimethane, or its derivative, Benzoquinone or its derivative, a naphthoquinone, or its 
derivative, Anthraquinone or its derivative, tetracyano ANSURA quinodimethane, or its derivative, 
The metal complex of fluorenone or its derivative, diphenyldicyanoethylene or its derivative, 
diphenoquinone, its derivative, 8-hydroxyquinoline, or its derivative is illustrated. The monomer 
specifically indicated in JP,63-70257,A, a 63-175860 gazette, JP,2-135359,A, 2-135361, 2- 
209988, 3-37992, and a 3-152184 gazette is illustrated. Preferably, the metal complex of an 
oxadiazole derivative, benzoquinone or its derivative, anthraquinone, its derivative, 8- 
hydroxyquinoline, or its derivative is mentioned. 

[0013]As bond groups of this conjugated system or a non-conjugated system, An alkylene group 
which has oxygen, sulfur, and 1-20 carbon atoms, a divalent cyclo alkylene group which has 3-20 
carbon atoms, It is the divalent bond groups which consists of at least one kind of bond groups 
chosen from a group which consists of an allylene group which has 1-20 carbon atoms, a 
divalent heterocyclic compound group which has 1 -20 carbon atoms, a vinylene group, an ester 
group, a carbonyl group, a thionyl group, a urethane group, an amide group, and an imido group. A 
straight chain or an alkylene group of branching may be sufficient as this alkylene group here. 
This allylene group and a heterocyclic compound group may be replaced by alkyl group, aryl 
group, and an alkoxy group. 

[0014]As a polymeric fluorescent substance used for a polymers light emitting device in this 
invention, a solid state shows fluorescence with polymers and conjugated system polymers 
meltable to an organic solvent should just be illustrated. As meltable conjugated system 
polymers, to the above-mentioned organic solvent, polyphenylene and its derivative, It is a 
polymer in the 2 or 5th place and its derivative of a complex five-membered ring compound, a 
polymer which a polynuclear aromatic compound combined by carbon-carbon bonding and its 
derivative or polyarylene vinylene, and its derivative, and polyarylene vinylene and its derivative 
are especially preferred. In order for conjugated system polymers to be fusibility, each derivative 
which has a long-chain substituent in a side chain is preferred. 

[0015]including one or more kinds of repeating units shown with a following formula (1) as 
polyarylene vinylene and its derivative — and the sum total of a repeating unit of that — more 
than 50 mol % of all the repeating units — an included polymer is mentioned. Although based also 
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on structure of this repeating unit, it is preferred that a repeating unit shown by a formula (1) is 
more than [ of all the repeating units ] 70 mol %. This polymeric fluorescent substance may 
contain a divalent aromatic-compounds group or its derivative, a divalent heterocyclic compound 
group, its derivative, or a basis obtained combining them as repeating units other than a 
repeating unit shown by a formula (1). A repeating unit shown by a formula (1) and other 
repeating units may be connected in a unit of non-conjugate which has an ether group, an ester 
group, an amide group, an imido group, etc., and those disconjugation portions may be contained 
in a repeating unit. 
[0016] 
[Formula 3] 

- Ai^-CR^CRg - (1) 

[0017]In the case of the conjugated system polymers in which a polymeric fluorescent substance 
includes the repeating unit of a formula (1), as A^ of a formula (1), the number of carbon atoms 

which participates in a conjugated bond is the allylene group or heterocyclic compound group 
which consists of four or more pieces [ 20 or less ]. R 1 and R 2 show the basis chosen from the 

group which consists of hydrogen, the alkyl group of the carbon numbers 1-20, the aryl group of 
the carbon numbers 6-20, a heterocyclic compound group of the carbon numbers 4-20, and a 
cyano group independently, respectively. 

[0018]About an example of a polymeric fluorescent substance including a repeating unit of a 
formula (1), JP,3-244630,A, JP,5-202355,A, JP,6-73374,A, JP,7-97569,A, JP,7-147190,A, JP,7- 
278276.A, JP,7-300580,A, JP,9-35870,A, JP,9-45478,A, JP.9-1 1 1233.A, JP.9-263754A JP.10- 
11 4891, A, JP.10-324870.A, WO 94/No. 29883 public presentation specification, WO 98/No. 
21262 public presentation specification, A fluorene series polymer etc. which are indicated to the 
polyarylene vinylene written in WO 98/No. 18996 public presentation specification and WO No. 
9827136 public presentation specification and JP,10~36487,A can use it conveniently. 
[001 9]A number average molecular weight of polystyrene conversion from influencing the mixed 
state with said charge transport nature compound about a molecular weight of a polymeric 

fluorescent substance used for this invention is the range of 10 3 - 10 7 . 

[0020]Next, what is necessary is just to have further at least an organic layer which contains 

said charge transport nature compound and a polymeric fluorescent substance as a structure of 

a polymers light emitting device of this invention, and the following structures of a-e are 

illustrated. 

a) The anode / electron hole transporting bed / luminous layer / negative pole b anode / 
electron hole transporting bed / luminous layer / electron transport layer / negative pole c 
anode / luminous layer / electron transport layer / negative pole d anode / electron hole 
transporting bed / luminous layer / electron transport layer / negative pole (/ expresses a 
laminated structure here.) 

Here, a luminous layer is a layer which has a function which emits light. Although an organic layer 
of this invention is used for a luminous layer, two or more organic layers may be used. An 
electron hole transporting bed is a layer which has the function to convey an electron hole, and 
an electron transport layer is a layer which has the function to convey an electron. An electron 
transport layer and an electron hole transporting bed are generically called a charge transport 
layer. A luminous layer, an electron hole transporting bed, and an electron transport layer may be 
used more than two-layer independently, respectively. 

[0021]Generally what has the function to improve electric charge injection efficiency from an 
electrode among charge transport layers which adjoined an electrode and were provided, and has 
the effect of dropping driver voltage of an element may be called especially an electric charge 
pouring layer (a hole injection layer, an electronic injection layer). 

[0022] Furthermore, for an improvement of improvement in adhesion with an electrode, and 
electric charge pouring from an electrode, an electrode may be adjoined, and the aforementioned 
electric charge pouring layer or an insulating layer of 2 nm or less of thickness may be provided, 
and a thin buffer layer may be inserted in an interface of a charge transport layer or a luminous 
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layer for improvement in adhesion of an interface, mixed prevention, etc. About turn of a layer to 
laminate, a number, and thickness of each class, luminous efficiency and an element life can be 
taken into consideration, and it can use suitably. 

[0023]In this invention, polymers LED which adjoined the negative pole and provided an electric 
charge pouring layer as polymers LED which provided an electric charge pouring layer (an 
electronic injection layer, a hole injection layer), and polymers LED which adjoined the anode and 
provided an electric charge pouring layer are mentioned. For example, specifically, the following 
structures of e-p are illustrated. 

e) Anode / electric charge pouring layer / luminous layer / negative pole f anode / luminous 
layer / electric charge pouring layer / negative pole g anode / electric charge pouring layer / 
luminous layer / electric charge pouring layer / negative pole h anode / electric charge pouring 
layer / electron hole transporting bed / luminous layer / negative pole i anode / electron hole 
transporting bed / luminous layer / electric charge pouring layer / negative pole j anode / 
electric charge pouring layer / electron hole transporting bed / luminous layer/. Electric charge 
pouring layer / negative pole k anode / electric charge pouring layer / luminous layer / charge 
transport layer / negative pole I anode / luminous layer / electron transport layer / electric 
charge pouring layer / negative pole m anode / electric charge pouring layer / luminous layer / 
electron transport layer / electric charge pouring layer / negative pole n anode / electric charge 
pouring layer / electron hole transporting bed / luminous layer / charge transport layer / 
negative pole o anode / electron hole transporting bed/. A luminous layer / electron transport 
layer / electric charge pouring layer / negative pole p anode / electric charge pouring layer / 
electron hole transporting bed / luminous layer / electron transport layer / electric charge 
pouring layer / negative pole [0024]As a concrete example of an electric charge pouring layer, it 
is provided between a layer, and the anode and an electron hole transporting bed containing a 
conductive polymer, It is provided between a layer, and the negative pole and an electron 
transport layer containing material which has the ionization potential of a middle value of an 
anode material and a hole transporting material included in an electron hole transporting bed, and 
a layer containing material which has the electron affinity of a middle value of a cathode material 
and an electron transport material included in an electron transport layer are illustrated. 
[0025]In the case of an included layer, the above-mentioned electric charge pouring layer a 
conductive polymer electrical conductivity of this conductive polymer, It is preferred that more 

than 10 ~ 5 S/cm is below 10 3 , in order to make leakage current between emission pixels small, 
below 1 0 2 is [ more than 1 0 ~ 5 S/ cm ] more preferred, and below 1 0 1 is [ more than 10" 
5 S/cm ] still more preferred. 

[0026] Usually, in order for below 10 3 to carry out [ more than 10 _5 S/cm ] electrical 
conductivity of this conductive polymer, optimum dose of ion is doped to this conductive 
polymer. If a kind of ion to dope is a hole injection layer and they are an anion and an electronic 
injection layer, it is a cation. As an example of an anion, polystyrene sulfonate ion, alkylbenzene- 
sulfonic-acid ion, camphor sulfonic acid ion, etc. are illustrated, and a lithium ion, sodium ion, 
potassium ion, tetrabuthyl ammonium ion, etc. are illustrated as an example of a cation. 
[0027]As thickness of an electric charge pouring layer, it is 1 nm - 100 nm, for example, and 2 
nm - 50 nm are preferred. 

[0028]What is necessary is just to choose suitably material used for an electric charge pouring 
layer by a relation with material of an electrode or an adjoining layer, Conductive polymers, such 
as poly aniline and its derivative, a polythiophene and its derivative, polyphenylene vinylene and 
its derivative, poly thienylene vinylene, and its derivative, metal phthalocyanines (copper 
phthalocyanine etc.), carbon, etc. are illustrated. 

[0029]An insulating layer of 2 nm or less of thickness has a function which makes electric charge 
pouring easy. As a material of the above-mentioned insulating layer, metal fluoride, a metallic 
oxide, an organic insulating material, etc. are mentioned. Polymers LED which adjoined the 
negative pole and provided an insulating layer of 2 nm or less of thickness as polymers LED 
which provided an insulating layer of 2 nm or less of thickness, and polymers LED which adjoined 
the anode and provided an insulating layer of 2 nm or less of thickness are mentioned. Concrete 
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for example, structure of following q-ab is illustrated. 

q) The insulating layer / electron hole transporting bed / luminous layer / negative pole u 
anode / electron hole transporting bed / luminous layer of 2 nm or less of the insulating layer / 
negative pole t anode / thickness of 2 nm or less of the insulating layer / luminous layer / 
thickness of 2 nm or less of the insulating layer / negative pole s anode / thickness of 2 nm or 
less of the insulating layer / luminous layer / negative pole r anode / luminous layer / thickness 
of 2 nm or less of the anode / thickness. 2 nm of the insulating layer / negative pole y anode / 
thickness of 2 nm or less of the insulating layer / luminous layer / electron transport layer / 
negative pole x anode / luminous layer / electron transport layer / thickness of 2 nm or less of 
the insulating layer / negative pole w anode / thickness of 2 nm or less of the insulating layer / 
electron hole transporting bed / luminous layer / thickness of 2 nm or less of the insulating 
layer / negative pole v anode / thickness of 2 nm or less of /thickness. Insulating-layer [ of 2 
nm or less of the insulating layer / negative pole ab anode / thickness of 2 nm or less of an 
insulating layer / electron hole transporting bed / luminous layer / electron transport layer / 
negative pole aa anode / electron hole transporting bed / luminous layer / electron transport 
layer / thickness of 2 nm or less of the insulating layer / negative pole z anode / thickness of 2 
nm or less of the following insulating layer / luminous layer / electron transport layer / 
thickness ]/. the insulating layer/negative pole of 2 nm or less of an electron hole transporting 
bed / luminous layer / electron transport layer / thickness — shape of a polymers light emitting 
device of this invention which consists of structure of these, a size, construction material, a 
manufacturing method, etc. are suitably chosen according to a use of this polymers light emitting 
device, etc., and there is no restriction in particular about these. 

[0030]Although there is no restriction in particular in a method of mixing a polymeric fluorescent 
substance and said charge transport nature compound of this invention and mixing and mixing to 
fuse from a solution are illustrated, it is common to mix by making it dissolve in an organic 
solvent in which both are dissolved. 

[0031]As a good solvent to this polymeric fluorescent substance, chloroform, a methylene 
chloride, a dichloroethane, a tetrahydrofuran, toluene, xylene, etc. are illustrated. Although based 
also on structure and a molecular weight of a polymeric fluorescent substance, it can be made to 
usually dissolve in these solvents 0.1% of the weight or more. 

[0032]If a polymeric fluorescent substance of such organic solvent fusibility is used and 
membranes are formed from a solution, in the case of creation of a polymers light emitting 
device, when what is necessary is just for after-spreading desiccation to have removed a solvent 
for this solution and a charge transporting material and a luminescent material are mixed, same 
technique can be applied, and it is dramatically advantageous to it on manufacture. As a method 
for film deposition from a solution, a spin coat method, casting method, The applying methods, 
such as the micro gravure coating method, the gravure coating method, the bar coat method, the 
roll coat method, the wire bar coat method, a dip coating method, a spray coating method, 
screen printing, flexo print processes, offset printing, and an ink jet printing method, can be used. 

[0033] Mixed use of the luminescent materials for example, other than this polymeric fluorescent 
substance may be carried out at a luminous layer. A publicly known thing can be used as this 
luminescent material. In a low molecular weight compound, for example A naphthalene derivative, 
anthracene, or its derivative, Perylene or its derivative, a poly methine system, a xanthene 
series, a coumarin series, Coloring matter, such as a cyanine system, 8-hydroxyquinoline or a 
metal complex of the derivative, aromatic amine, a tetraphenylcyclopentadiene, its derivative, 
tetraphenylbutadiene, or its derivative can be used. Specifically, it is usable in publicly known 
things, such as what is indicated, for example in JP,57-51781,A and a 59-194393 gazette. 
[0034]When a polymers light emitting device of this invention has an electron hole transporting 
bed, as a hole transporting material used, A polyvinyl carbazole or its derivative, polysilane, or its 
derivative, A polysiloxane derivative, a hydrazone derivative which have aromatic amine in a side 
chain, A pyrazoline derivative, an arylamine derivative, a stilbene derivative, a triphenyl diamine 
derivative, Poly aniline or its derivative, a polythiophene or its derivative, poly (p- 
phenylenevinylene), its derivative, poly (2,5-thienylene vinylene), or its derivative is illustrated.As 
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this hole transporting material, specifically JP,57-101844,A, A 58-197043 gazette, a 58-32372 
gazette, a 58-15936 gazette, What is indicated in a 59-15251 gazette, a 61-170747 gazette, 
JP.2-36270A a 2-210451 gazette, a 2-151605 gazette, and a 3-37992 gazette is illustrated. 
[0035]In these, as a hole transporting material used for an electron hole transporting bed, a 
polyvinyl carbazole or its derivative, A polysiloxane derivative which has an aromatic amine 
compound group in polysilane or its derivative, a side chain, or a main chain, Poly aniline or its 
derivative, a polythiophene, or its derivative, Polymers hole transporting materials, such as poly 
(p-phenylenevinylene), its derivative, poly (2,5-thienylene vinylene), or its derivative, are 
preferred, It is a polysiloxane derivative which has aromatic amine still more preferably in a 
polyvinyl carbazole or its derivative, polysilane or its derivative, a side chain, or a main chain. It is 
preferred to distribute a high polymer binder in the case of a low-molecular hole transporting 
material, and to use for it. 

[0036]In this invention, when a polymers light emitting device has an electron transport layer, a 
publicly known thing can be used as an electron transport material used, An oxadiazole 
derivative, anthra quinodimethane, or its derivative, Benzoquinone or its derivative, a 
naphthoquinone, or its derivative, Anthraquinone or its derivative, tetracyano ANSURA 
quinodimethane, or its derivative, A metal complex of fluorenone or its derivative, 
diphenyldicyanoethylene or its derivative, a diphenoquinone derivative, 8-hydroxyquinoline, or its 
derivative, etc. are illustrated. A high molecular compound which has a basis of electron 
transport property in a main chain or a side chain is also illustrated. 

[0037]Specifically, what is indicated in JP,63-70257,A, a 63-175860 gazette, JP,2-135359,A, a 
2-135361 gazette, a 2-209988 gazette, a 3-37992 gazette, and a 3-152184 gazette is illustrated. 
Among these An oxadiazole derivative, benzoquinone, or its derivative, A metal complex of 
anthraquinone, its derivative, 8-hydroxyquinoline, or its derivative is preferred, 2-(4-biphenylyl)- 
5-(4-t-buthylphenyl)-1 ,3,4-oxadiazole, benzoquinone, anthraquinone, and tris(eight quinolinol) 
aluminum are still more preferred. 

[0038]Although there is no restriction in a method for film deposition of a charge transport layer, 
with a low-molecular hole transporting material, a vacuum deposition method is illustrated for a 
method by membrane formation from a mixed solution with a high polymer binder with a low 
molecule system electron transport material in addition to membrane formation from a solution. 
In a polymers charge transporting material, a method by membrane formation from a solution is 
illustrated. As a solvent used for membrane formation from a solution, if a charge transporting 
material is dissolved, there will be no restriction in particular. As this solvent, chlorine-based 
solvents, such as chloroform, a methylene chloride, and a dichloroethane, Ester solvent, such as 
ketone solvent, such as aromatic hydrocarbon system solvents, such as ether system solvents, 
such as a tetrahydrofuran, toluene, and xylene, acetone, and methyl ethyl ketone, ethyl acetate, 
butyl acetate, and ethyl Cellosolve acetate, is illustrated. 

[0039]As a method for film deposition from a solution, a spin coat method from a solution, 
casting method, The applying methods, such as the micro gravure coating method, the gravure 
coating method, the bar coat method, the roll coat method, the wire bar coat method, a dip 
coating method, a spray coating method, screen printing, flexo print processes, offset printing, 
and an ink jet printing method, can be used. What has absorption what does not check charge 
transport to a degree very much is preferred as a high polymer binder to mix, and not strong to 
visible light is used suitably. As this high polymer binder, poly (N-vinylcarbazole), poly aniline, or 
its derivative, A polythiophene or its derivative, poly (p-phenylenevinylene), or its derivative, Poly 
(2,5-thienylene vinylene) or its derivative, polycarbonate, polyacrylate, polymethyl acrylate, 
polymethylmethacrylate, polystyrene, polyvinyl chloride, a polysiloxane, etc. are illustrated. 
[0040]In this invention, a conductive metal oxide film, a translucent metal thin film, etc. are used 
as a material of the transparent or translucent anode. Films (NESA etc.) specifically created 
using electrically conductive glass which consists of indium tin oxide (ITO), a zinc oxide (ZnO), 
tin oxide (Sn0 2 ), etc., gold and platinum, silver, copper, etc. are used, and ITO, ZnO, and Sn0 2 

are preferred. As a manufacturing method, a vacuum deposition method, sputtering process, the 
ion plating method, plating, etc. are mentioned. Organic transparent conducting films, such as 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejue?atw_u=http°/o3A%2F%2Fwww4.i... 2009/01/30 



JP,2000-311785,A [DETAILED DESCRIPTION] 



8/11 v 



poly aniline or its derivative, a polythiophene, or its derivative, may be used as this anode. 
[0041]Next, as a material of the negative pole used by this invention, a small material of a work 
function is preferred. For example, aluminum, indium, magnesium, calcium, lithium, A magnesium 
silver alloy, a magnesium indium alloy, an indium silver alloy, a lithium aluminum alloy, a lithium 
Magnesium alloy, a lithium indium alloy, a calcium aluminum alloy, graphite, or intercalated 
graphite is used. As a manufacturing method of the negative pole, a vacuum deposition method, 
sputtering process, the laminating method that bonds a metal thin film by thermo-compression, 
etc. are used. It may equip with a protective layer which protects this polymers light emitting 
device after negative pole production. 
[0042] 

[Example]Hereafter, in order to explain this invention still in detail, an example is shown, but this 
invention is not limited to these. 

About the <measurement of number average molecular weight> number average molecular 
weight, the number average molecular weight of polystyrene conversion was calculated with gel 
permeation chromatography (GPC) by using chloroform as a solvent. 

[0043]The reference example 1 <composition of polymeric fluorescent substance 1> 2,5- 
dioctyloxy-p-xylylene dichloride was made to react to the inside of an N.N-dimethylformamide 
solvent, and triphenyl phosphine, and phosphonium salt (1) was compounded. Phosphonium salt 
47.75 obtained weight section and terephthalaldehyde 5.5 weight section were dissolved in ethyl 
alcohol / chloroform mixed solvent. The ethyl alcohol solution containing the lithium ethoxide of 
5.4 weight sections was dropped at the ethyl alcohol / chloroform mixed solution of phosphonium 
salt and dialdehyde, and it polymerized. Then, the ethyl alcohol solution which contains lithium 
ethoxide further is dropped at a reaction solution, and it was made to polymerize, after adding 
the chloroform fluid of 1-pyrenecarbaldehyde to this reaction solution, agitating at a room 
temperature for 3 hours. After allowing to stand at a room temperature overnight, the ** 
exception carried out precipitate, with ethyl alcohol, the dissolution was added to chloroform 
after washing, ethanol was added to this, and reprecipitation generation was carried out. 
Reduced pressure drying of this was carried out, and polymer 8.0 weight section was obtained. 
This is called polymeric fluorescent substance 1 . The repeating unit and mole ratio of the 
polymeric fluorescent substance 1 calculated from the preparation ratio of a monomer are shown 

below. To the molecular terminal, it checked having a pyrenyl group from 1 H-NMR. 

[0044] 

[Formula 4] 

OCeHi7 

40^ CH= CH^ (-0- CH = CH)- 

C B H 17 0 

(In an upper type, the mole ratio of two repeating units is 50:50.) 
Two repeating units are combined by turns. 

The number average molecular weight of polystyrene conversion of this polymeric fluorescent 

substance 1 was 4.0x10 3 . The spectrum by which the infrared absorption spectrum of this 
polymeric fluorescent substance 1 and NMR are equivalent to the alternating copolymer of 4- 
phenylenevinylene and 2, the 5-dioctyloxy 1, and 4-phenylenevinylene was acquired. 
[0045]The reference example 2 Composition of polymeric fluorescent substance 2> 2,5- 
dioctyloxy-p-xylylene dichloride was made to react to the inside of an N.N-dimethylformamide 
solvent, and triphenyl phosphine, and phosphonium salt was compounded. Phosphonium salt 4.78 
obtained weight section, phosphonium salt 4.28 weight section of the 2-methoxy-5-octyloxy p- 
xylylene dichloride obtained similarly, terephthalaldehyde 1.01 weight section, and 1-pyrene 
carboxyaldehyde 1.15 weight section, It was made to dissolve in ethyl alcohol 80 weight section / 
chloroform 100 weight-section mixed solvent. After the solution which mixed lithium methoxide 
methanol solution 10 weight section and ethanol 40 weight section 12% was dropped at 
phosphonium salt, and the ethyl alcohol / chloroform mixed solution of aldehyde, it reacted at 
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CH- 



the room temperature succeedingly for 4 hours. After allowing to stand at a room temperature 
overnight, precipitate was collected, this precipitate was dissolved in toluene after washing with 
ethyl alcohol, ethanol was added to this and reprecipitation refining was carried out. After 
carrying out reprecipitation refining twice, reduced pressure drying of this was carried out, and 
polymeric fluorescent substance 2.0 weight section was obtained. This is called polymeric 
fluorescent substance 2. The repeating unit and mole ratio of the polymeric fluorescent 
substance 2 calculated from the preparation ratio of a monomer are shown below. To the 

molecular terminal, it checked having a pyrenyl group from 1 H-NMR. 

[0046] 

[Formula 5] 

OC a H 17 PC 8 H 17 

(-0 _CH=CH 0~ C ^ : (-0-ch=chhQ^ch= 

C 8 H 17 0 CH 3 Q 

50 : 50 

The number average molecular weight of polystyrene conversion of this polymeric fluorescent 

substance 2 was 2.5x10 3 . The spectrum equivalent to the copolymer which has a repeated 
structure unit the infrared absorption spectrum of this polymeric fluorescent substance 2 and 
NMR are indicated to be by the above-ization 5 was acquired. 

[0047]The reference example 3 Composition of polymeric fluorescent substance 3> 2,5- 
dioctyloxy-p-xylylene dichloride was made to react to the inside of an N.N-dimethylformamide 
solvent, and triphenyl phosphine, and phosphonium salt was compounded. Phosphonium salt 4.78 
obtained weight section, phosphonium salt 4.28 weight section of the 2-methoxy-5-octyloxy p- 
xylylene dichloride obtained similarly, and terephthalaldehyde 0.51 weight section, IsoFURARU 
aldehyde 0.51 weight section and 1-pyrene carboxyaldehyde 1.15 weight section were dissolved 
in the ethyl alcohol 80 weight section / chloroform 100 weight-section mixed solvent. After the 
solution which mixed lithium methoxide methanol solution 10 weight section and ethanol 40 
weight section 1 2% was dropped at phosphonium salt, and the ethyl alcohol / chloroform mixed 
solution of aldehyde, it reacted at the room temperature succeedingly for 4 hours. After allowing 
to stand at a room temperature overnight, precipitate was collected, this precipitate was 
dissolved in toluene after washing with ethyl alcohol, ethanol was added to this and 
reprecipitation refining was carried out. After carrying out reprecipitation refining twice, reduced 
pressure drying of this was carried out, and polymeric fluorescent substance 2.0 weight section 
was obtained. This is called polymeric fluorescent substance 3. The repeating unit and mole ratio 
of the polymeric fluorescent substance 3 calculated from the preparation ratio of a monomer are 

shown below. To the molecular terminal, it checked having a pyrenyl group from 1 H-NMR. 

[0048] 

[Formula 6] 

OC8H17 OCbHit 



W 8"17 _!-*--8>-117 ^Pv. 



C 8 H 17 0 CsHl 7 0 

50 50 



The number average molecular weight of polystyrene conversion of the polymeric fluorescent 
substance 3 was 2x10 3 . The spectrum equivalent to the copolymer which has a repeated 
structure unit the infrared absorption spectrum of this polymeric fluorescent substance 3 and 
NMR are indicated to be by the above-ization 6 was acquired. 

[0049]In the reference example 4 Composition of N,N'-diphenyl-N,N'-JI (1-naphthyl)-1,1'- 
biphenyl 4,4'-diamine> flask, 126 g of N-phenyl-1-naphthylamine, 4,4'-Gide Ben Senn 39g, the 
copper powder 37g, the potassium hydrate 65g, and 300 ml of decalins were taught, and heating 
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stirring was carried out at 200 ** for about 1 7 hours. After ending reaction, before cooling 
reaction mixture, it filtered, and the filtrate was cooled radiationally. The solid obtained by a ** 
exception carrying out the solid which deposited from the filtrate was washed by water / ethanol 
mixed solution, water, and ethanol, and the white solid 44g was obtained. It checked that the 
solid obtained from NMR and a mass spectrum (FD-MS, JEOL Co., Ltd. make, and mass 
spectrometer JMS-SX102 type) was N,N'-diphenyl-N,N'-JI (1-naphthyl)-1,1'-biphenyl 4,4'- 
diamine. 

FD-MS:m/Z = 588 'H-NMR:6.93 - 7.51 [m], 7.75-7.92 [m] 

[0050]2% of the weight of the toluene solution containing 80 % of the weight of example 1N,N'- 
diphenyl-N,N'-bis(3"-methylphenyl)-1,1 '-biphenyl 4,4'-diamine (made by Aldrich), and 20% of the 
weight of the polymeric fluorescent substance 1 by sputtering. The spin coat was carried out to 
the glass substrate which attached the ITO film by a thickness of 200 nm. The uniform film was 
obtained. Next, after drying this at 40 ** under decompression for 1 hour, 50 nm of tris(eight 
quinolinol) aluminum (it may be hereafter described as Alq 3 .) was vapor-deposited at the rate of 

0.1 - 0.2 nm/s as an electron transport layer. Finally, on it, as the negative pole, 50 nm of 
aluminum lithium alloys (aluminum:Li= about 200:1 weight ratios) were vapor-deposited, and the 
polymers light emitting device was produced. All the degrees of vacuum at the time of vacuum 
evaporation were below 1x10 ~^Torr. 

[0051]when this element is driven under a nitrogen atmosphere by constant current density by 

2.5 mA/cm and an emission spectrum is measured, it is 536 nm in peak wavelength — the 
fluorescence spectrum of the polymeric fluorescent substance 1 — about — E did one. The 

constant current drive was continuously performed to the pan by 25 mA/cm . The luminosity 

after 5-hour aging was 591 cd/m , and the reduction-by-half life from the luminosity was about 
190 hours. The increasing rates of the driver voltage under drive after aging for 5 hours were 

0. 012 V/hr. 

[0052]It was made to add and dissolve so that it may become about the N,N'-diphenyl-N,N'-JI 
(1-naphthyl)-1 ,1 '-biphenyl 4,4'-diamine compounded by the example 2 reference example 4 and 
may become 1 .3 % of the weight at 9.8% of the weight of a rate about the polymeric fluorescent 
substance 2 90.2% of the weight at toluene. The solid content which could explain and remained 
was filtered and the spin coat was carried out to the glass substrate which attached the ITO film 
by a thickness of 200 nm by sputtering. The uniform film was obtained. Next, the polymers light 
emitting device was created like Example 1. when this element is driven under a nitrogen 

atmosphere by constant current density by 2.5 mA/cm 2 and an emission spectrum is measured, 
it is 538 nm in peak wavelength — the fluorescence spectrum of the polymeric fluorescent 
substance 2 — about — I did one. The constant current drive was continuously performed to 

the pan by 25 mA/cm . The luminosity after 5-hour aging was 657 cd/m , and the luminosity of 

500 hours after was 413~cd[/m ] 2 . It learned having measured the emission spectrum after a 
drive by experience, and it is 536 nm in peak wavelength, and was mostly in agreement with the 
spectrum before a drive start except luminescence intensity. The increasing rate of the driver 

voltage under drive to the 500-hour backward after aging for 5 hours was 3.2x10 " 3 V/hr. 
[0053]Besides having used the polymeric fluorescent substance 3 instead of the example 3 
polymeric fluorescent substance 1, the polymers light emitting device was created like Example 

1 . when this element is driven under a nitrogen atmosphere by constant current density by 2.5 

mA/cm and an emission spectrum is measured, it is 536 nm in peak wavelength — the 
fluorescence spectrum of the polymeric fluorescent substance 3 — about — I did one. The 

constant current drive was continuously performed to the pan by 25 mA/cm 2 . The luminosity 

after 5-hour aging was 959 cd/m , and the reduction-by-half life from the luminosity was about 
265 hours. The increasing rate of the driver voltage under drive after aging for 5 hours was 

9.0x10 " 3 V/hr. 

[0054329 % of the weight of comparative example 1 N,N'-diphenyl-N,N'-dinaphthyl 1,1 '-biphenyl 
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4,4'-diamine and 71% of the weight of the polymeric fluorescent substance 2 were dissolved in 
toluene so that it might become 1.5% of the weight of concentration about ****. This solution 
was filtered and the spin coat was carried out to the glass substrate which attached the ITO film 
by a thickness of 200 nm by sputtering. Next, the polymers light emitting device was created like 
Example 1. The constant current drive was continuously performed for this element by 25 

mA/cm 2 . The luminosity after 5-hour aging was 682 cd/m 2 , and the reduction-by-half life from 
the luminosity was about 85 hours. The increasing rates of the driver voltage under drive of the 
between of 85 hours after [ after aging for 5 hours ] were 0.018 V/hr. 
[0055] 

[Effect of the Invention]The polymers light emitting device of this invention is easy to create, 
efficient, and since it moreover excels in heat resistance and a life, it can be preferably used as 
devices, such as a source of sheet-like light as a back light, and a flat-panel display. 



[Translation done.] 
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mm*%mvxwm$mm tw&o mytm, jEnmm 
m. ■mff-mmmfe-. ^th^tim±ic2m&.±m^^x-hi. 

[0021] sfc, mm^m&LxmrtfcmM%gimm<n 

&A® CETL&AJi, S-mAJi) iHRHiWiS: 
[0 0 2 2] £ fcl'SHt <7)&#ttft±^«fc^ibro« 

fflraA»efe#rofc*(-, mutPSb-CHuiHrosmA 
^m<D^-m^m^^<-y7r~M^nAvx-h^\ * 

[0 0 2 3] *«itfcV^t s ISSAI (S^ftA 
Jg> jE?L)£AJ1) SrfSHtfcSSSH^LEDi LTtt, ^ffi 
KPSU-ca^iiAgSrlSttfcil^LED, itiri 
SbTS^AS^Kltfcia^L ED^iif 6^3. 
0!lx.f4\ JMWtrtt, JJJ.T»e)~ P ) ro#ig^M*^tL 

e) H«/«^S;Ag/«3tS/l^ffi 

f) wm/m%m/nM*&xm/wm. 

g ) wm/ms^m/^m/mmmKm/mm 

h) ISffi/*igfaJAS/iE?L^liM)l/^3tS/l^ffi 

i) l^1ffi/'iE?L^S/'**:S/«#ffiAJi/'l^ffi 

j) ^ffi/ / «W^AS/'iE?Llii^g/ / |g^g/«:^ffiA 

m/wm 

k) Hffi/'*^)^AS/*3t»/*ffif«iillS/l^ffi 
1) ^1S/^^S/S-ffi!Mg/«WffiAS/fe1fi 
m) l^«/SmAS/f§^Ji/«^$iitJi/«itffiA 

n) ^ffi/«^a;Ag/E7L#i^S/IS3tS/«W«iit 

m/mm 

o ) ^ffi/E?L*iiig/«5tg/«^^S/«ltaA 

m/mmmxm/mm 

[oo2 4] mm'&Am<D^wmtmt br«, mmm. 

WiWMPr h lETUWreSg testis lEim&tt®- t<D^m 

m n s mj-^mvkun t <d <p m <F>m.<om=fim ati & 
m-f% urn- m ft a £ ti s „ 

[00 2 5] ±IB®lSaAS!iS¥«ttft4H L Sr^trS» 
#£\ S^Stt^^wWMS^Jtii, io- s s/cm 

Riio 3 «T-es> 5 - 1 b < , mytmmm <r> y 



0 2 J^T^i DSf^lX, 10^S/cmH±10'«T 

[0 0 2 6] ii«-(4^mttS^©SM^*?£r 1 0 
^S/cm{^-tl 0 3 gJ.Ti1-Sfc*('> f£Sf«tt«# 

Sf4, EJLjSAJf-efetbfiT^^-V, m^&Amxfoti 
i4"*^J^r-$>So T=^-V<D^t LTtt, jHUx^U 

mtvxn, y^9-^^r^-^> tM)9M*y, #y 

[0 0 2 7] ®tf?fffiAJgroiS6?i: UTf4, 1 n m 

-lOOnmt-fc!), 2nm~5 0nm«*U\ 
[0 0 2 8] «^&ABCffl^3*i18|-f4, m^PS-t" 

■5Jiro»S-i: roH#t?ias:iB^-rixi4*J: < , * y x= y 

fa Tityy^-u^V-u^isiitf^cDmmfa *Ky^ 
== w^t'=w^*3j;W(D^*fr>teirro*«ttiS^ 
^\ M7^n->T=y (^7^a->T=V^if) , * 

[0 0 2 9] l®¥2 nmEi.T©iffe^Sf4, SffiffiA&ig 

mfbtlZo B&2 nmWTOjfegtgSrSttfciit^L 
EDiUH ^ffil'PSL.-rflIH:2 nm^TW^SJl 
•Sr&itfciS^LED, Hrffil-gS^L-CliSC2nmEtT 

(4, #Jx.f4, RT»q)~ab) ro#iS^[|^Stb5o 

q ) R&i£/I88¥ 2 n mOTfflii;I/»*i/li 

r ) «/^3tg/B*S: 2 n mJy.Tro|fe«i/mffi 

s ) B&fg/ffilff 2 n m^T '<DWmm/%%m/W» 2 n 

t ) mm/mm 2 n raPxrnmmm/iEimimm/mit 
m/wm 

m/mm- 2 n mHTffl»i/ii 
m/mm 

x) l^ffi/«3tg/1t J F*|jiS/flil¥2nmWTro^ 

y) i®ii/Bi)» 2 n ni&.Tvmmm/mytm/m-^ffim 
m/wm-2 n mHTfflffi»i/ii 

z) fitfe/iW 2 n m«T<OfeaS/IE?LtiiiSS/^ife 

aa) ^m/iE^mmm/m%m/mT-m^.m/mw-2n 

ab) mM/mm-2rLr^xY<Dwmm/^wfamm/m% 
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z.tib comm^ ft s #3bw o Mtt^ytmj-mm. 

miat^xm^mn^fi. ctLb^v^xt-tw^mmn 
ft\i\ 

[0030] *&m<Dn&^ft{*kmmmm6i&Mk 

So 

[oo3i] ^iS^m^w-M-rs AisaEt l-cs, 

coi§Mi-0. 1 Ii%£i±i«?S*5 i i 5, 

[0032] m^mitmi-<D\^(om^ ^fi<b<om 
tsv^xh mmft^a^Mmx-z , sajg-tjewcwflj-c-fc 

— =— hSK f-fy^-|.fe *:7V— 3— ^ 
[0 0 3 3] HJtSi^J^«i^i«^«:3t#^»^ 

i'T=i'5Rfcif<D£,ilf*> 8-fcKn 

my !JHl< n.*:<nmmfr<o-&mfflt. %&mr 

#BBBg5 7-5 1 7 8 l-§\ |W]5 9- 1 9 4 3 9 3-S§"2: 

So 

[0034] ^mm^m^m^tm^jEHM^s^ 
-rz>w&, fcmztizjEiiMmmkLxi-z, #yt-= 

tVD >V'^/~A,-h U< tt^COp^fr, #y *S*7 ^fe b< 

-y-v^ff, t K7^^liff, f7/!)yBift> r 
■/Tiyfif, *57=!JHL<i»o», # 

y ^$-7 x.ishv<i*^<vmmfc, *y c P -7^=u 
t>b<tt j eco^¥^, *fc«#y (2, 5 



So JWW^tes lEMlttSat, #WBS5 7- 

1 0 1 8 4 4 Hr&m. RI58-197043 -5§-£:f§, RI 
58-32372 -§-<&fB, P58-1 5936 ^S:fB. 
1^59-15251 3-2t$U 1161-170747 ^-<& 
#M5p2 — 3 6 2 7 0ti;S> H2-210451 
^§-<&fg. 112-151605 -5§-<a#, |BJ 3— 3 7 9 9 2 

[0 0 3 5] Z.tiib<D*X\ jE5L(ftizlS^fflV^5ETL«9 

#y ^5^fcb<(±*©si«^ {«p<bu<;«= 

#!)7xpyt,L<ltt»ii», #y ft7xy 
tt<!«®li*, ^y (p-7x=V^=l/^) 
fcL.<{i*(73pSi**, *fctt#y (2, 5-^=W>- 

L < . $ h L < tttf? y fc^A^/w^-A- 

[0 0 3 6] ^Mfc^T, iS^IBftJl^tfSVHi) 
iHSSr^rf-S*!^, ffifflS^Sm^-^WPI-ib-Ctt^ 

ttSo stt', mT-«iH4<75as:^i»^mt'«-rsiei 

5>^b#fefeM*$nSo 

[0 0 3 7] *ft:#JlCte, i(#BBBg6 3- 7 0 2 5 7-§^ 
IW63-175860 WJzm, #M¥ 2-1353 
5 9 4§^r3EL P2-135361 IH 2 - 2 0 9 

9 8 8 -5§-4M$, ID 3 — 3 7 9 9 2^#, IH 3 - 1 5 2 
1 8 4-^#l:ifB«$nT^5fc©«S5flS#J*£nSo ^ 
*^rtv ! 7/-;VSI#^ 'S^/H 
U< {i^rolS^tfr, T^h9dry^'bL<(±^:ro^jS 
fls *7t(±8 - 1 Kndr->*y y ^U<tt*Op»f|: 

ro^a^/4 s »*u<, 2- (4-t-7^=y^> -5 

- (.4- t-y^/U7=c^V-) -1, 3, 4-^-^-9-^ 

7/-;k ^^y*^y^, 7yh7^y^ hy^ (8 
-^yyy— ^) T^5=!7A^$F,(^f^uv\ 
[0038] mMUm^m^^m^vmafty^K i& 
ttT-cojEummwrnxn, mfrf-^ >^~-t om&m 
e> <of&m (- ± s fs^^m^inw^tt 

mt>m^&frz>o mm^ib^^micm^^mmk vx 
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T-trt^ ^ ^As^f-JW v ymntr h ym 

[oo3 9] ^sd^ro^ai^ffit bxi±, mmt^n 

3— #"7t7^- hife, 3— b— 

— bjfe, b — hj£, -tV 5/7*3- * 

=<— has, ^y — ^WJiS, 7^ywift, 

5„ *y (N-tr=^*/i' 

^^-^) , *yr=y ^fcu<(«»B|i»ft:, #y7- 
tyxytiKBtcti*, *y (p--7^=w^t" 

=.yy) ^L<(«ro^^ tf?y (2, 5-^=W 

[0 0 4 0] #fi|l!!':}3^T\ St^fcte^iitW Willi 

J^lM F (I TO) , miS&b (ZnO) , SML^X 

(Sn0 2 ) fi^ftSStWyx^fflv^M^Ji 
fcJI (NESA&i?) ffl^fflvfe 
*K ITO H ZnO, SnO«SU\ fEBfcfcfet 

LTii, ^^y^y^^ft, ^±y^u~- 

<r-4isym* * y^im&mf e>tt5 0 Silt 
lt, ^yr^y^tKiiwus^ jtfyg^--^ 

[oo4i] mz, ^mmx-m^^zmm^umt ur 

-Yi^i^^A, -vy^i/pK^ $>/uis<?£,, y=f- 

•*? >f j»-m&&~ •^if**>$A.--i>i><? 
-r^^^A-ffi-g-^fe, y ^ a- =>?.£■, 

[0 0 4 2] 



*/VA^r^jgt Lt\ y/w>*— $31— v-3 b-?- f^-" 
(gpc) fcigjKy^v^gySro&spt&a- 

[0043] 1 

<ft#^:£}tf*l 2, 5-^#f/vi-*->- 

p-Jr->PU^n7-fKS;N, N - 97i^ivU£. 

XTK^^ifi (l) L7c<, #f>tbfc*^*=^i. 

147. 7 5a*gp, *3j;t) t 7U7^/l-7/V7 r t K5. 
5 SagBSr, ^,vT>v^-—>v/i; n n jjvK£.ig-§-}gj£ 
tSfP^itrfc 5. 4«*f|5(Dy^'7A^fdfVK4r-^ 

Kfflif;vr;i'3-;v/^ b b jfc/VA$B-g-}ga£lc:«T 
U *3-Ui„ ?l^gc^, r<DKJ£^?Sfci -f^* 

m^mru mzx*3m®m&vf£&bm&i$&fc<, - 

[0 0 4 4] 

[{b4] 

OC 8 H 17 

-(<Q>-CH=CH-) (-0KCH = CH)- 

C B H 17 0 

0 : 5 0T?S5<5, - oro^fJiSUWitt, SEtg^L 
TV^5 0 ) 

(4, 4. oxio'ffcofc, 1 w#*t- 

55lR^^^ b/K NMRIt 4-7^^V^t-=t/V*5 
itJ«2, 5— 1, 4-7ji = U^t:~' 

[0 04 5] 2 

p-*->!)V>-^P7^F*N, N-v^fVV*/!^. 

^*=i>7 ^Sr-a-^bfco #fetl-fci*^*->7Ai£4. 
78fi*a5i. [RlCJ;5tb-C#fc, 2-7<h= 3 r->— 5 
-^-^^V^-^fiy-p-^r->y l/y-^o?^ KK>*^ 
!7 4 . 2 8 fi*g|5 1 7- I^7^*7;l'7 ; t K 1 . 
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0 1 MSMt 1 - ¥Wtl>Vi£*>/T>\sf£ K 1 . 15 
A 1 0 0 **gPiB-a-^iC^» £ 12%Uf9A 

y h^/W#y- /i4§?8i osaasi^y — ;P4 o 



-C, 2. 0**£B£#fc„ -Mil^ft 

5H^*St-ttk° u-jum&G-fz, r i £'H -NMR J; 

[0 0 4 6] 
[ft 5] 

OC a Hi 



^— ^~^-CH=CH-<^~^>— CH-CH^ : |^-/~~^-CH=CH-<^~~^>-CH=CH-^ 
C a H 17 0 CH3O 



50 



50 



i±, 2. 5 x 1 o 3 T-&o/t„ &fcfrHk %W 2 ro*^ 
hivtc 0 

[0047] mm&\ 3 

<ilG#T-£btft3 0-§-J&>2 ; 

p-^r~>!J UyJ'?B7'l' KSrN, N- v>y 

78MrS5i, IHICJ; 5 I'LTffc, 2->R'7-5 
* = >7.£>ffi4. 2 8**lf|5t'7 i I/7c?^r/I'7 ? t K0. 

5 lfifigp, -fy75*r^t Ko. 5 lSftSBt 1 

-flx^/^'^iXT^'t Kl. 1 5M$$i£\ ^ 



7 i ;V7;i'3-/l'8 0M£|5/y n n 1 0 OttSSB 

y— A^gssi oa*i$i:^^y— jv4 om&^t^m-k 
a?g.-e4H#p B i ]KjSufc 0 -ss?a-t?^eu7c^, 

U rHic^i^y— ^*iPx.sa»SUfc. 2 
2. 0S*gi5£rf#fc: o ;in&iSj^ii?£f*:3 £^5 0 ^ 

^ t Sr'H - NMR <fc 9 tlLfc, 

[0 0 4 8] 
[ft 6] 



PCBH17 _^ _OCfHl7 

-££^-CH=CH— £^-CH=CH^ ; -f^^-CH=CH— Vjl-CH=CH)- 



C 8 H, 7 0 



QSH17O 



50 



50 



2X1 O^'fooTc,, ^^^TtfrSO^gSlR^.^ 
y h/K NMRIi, ±IEft6^$tL5^i9)gL«Jg¥ 

[0 0 4 9] #5%#ij4 
<N, N' -v^^^A—N, N' -v> ( 1 — 
M -1, l" -e'7^=yp-4, 4' -i^riy©^ 
fiE>77X^l;N-7i=;I — 1 --j-y^/UT 5^1 2 
6g, 4, 4' -v 5 — K-<>-if>-3 9 g, ii*a*3 7 
g , im.\Y3> !)>)A65g 33 ZXFfH !)y300mlS: 
f±&2K 2 0 CC-C^Il 7B#P B WPf«#Lfc 0 KJfcij&T 



#4 4g*#t. NMRfc'iff^^^? (FD- 
MS, H^m^tfcfik K*^*ffhJMS-SX 1 0 2 

£.K)%hfrtzmfc1fil*, N' -v?7x.— A--N, 
n' -i? (i—ry^-M -1, 1' -tT73i=/W- 
4, 4' -i>7 5 yT'fe5rt&*EUfe„ 
FD-MS : m/Z =588 

'H— NMR :6. 9 3-7. 51 [m], 7. 75~ 
7 . 9 2 [m] 

[0050] mmm 1 

N, N' -i?7x=^-N, N' -fx (3" -y^/!x 
7i^*) -1, 1' -^"77^^/1^-4, 4' -^7 5 
^ (TA- K y y -3-#A) 8 0 fi*% t ft-ft^iiitftVf 1 0 
2 oa*%£-atr2M;%© h/i-'^^J^Sr^.^s'^ y 
>-y*t j; 19 2 0 0 nmBS^t- 1 TOKSr#itfc* f 5^ 
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rtiS:«/±T4 0 < C-ClEl#m^L^. t^iili 

it, hii* (8 tvi^^a (iy. 

T, A 1 q 3 tlE-f-^ t^fe^ o )^o. 1-0. 2nm 
/s©SSf5 0nmIfLt„ 

t It, W^riJAiJf^i,^ (A 1 : L i =f3 2 

0 0:1 Mtfc) *50n LTS^T-IS*^* 
l«Lt„ ^*»i:^©*SS{±i--<-C 1X1 0~ 5 T o 
r r»T"efcofc 0 

[0 0 5 1 ] ^(Dm?-&2. 5mA/cm'tSi« 

TzbZ.?>, tf— ^R*5 3 6 nmtfcd, WSHPibfcft: 

1 }vKrl=El£— gcLfc $tC2 5mA/ 
c m 2 T-^«jSftffiSj *iS»W iCff f£ o fc„ 5 B#Ph^- i? 
^^#<73ffjStt5 9 1c d/m 2 ^fel9, ^©SSlK/^fc 

i? ^ V L is it * 13Ki t£ (DliftSIEtf) ±.##(i 0 . 
0 1 2V/h r-C&ofc 0 

[0052] ■m&m 2 

###!|4~C--£-J3)<;LfcN, N' -i?7i^*-N, N' - 
i> {l--i-7^M -1, 1' -t*7^=^-4, 4' 

-v'r^&g o. 2**%, mft7-i&ytfo2%9. 8 
**%dfi)^-T- h /v^ yti. 3 a*% t & a £ 5 idgs 

? y <£ "9 200 nmOJS^T? I TO^trttttfetf 

mT%2. 5mA/cm ! fStiS*St% ^#11^ 
T"!?ll) L, 3S}fc;*^ h/W«rSiJ*Ufci:^?>, tf— ^ 
jfcft 5 3 8 n mT?*> 9 , iSSH^fcft: 2 <D^3fe^-<^ b 
/K^fiiS— WCLfto *6t25 mA/ c m 2 -e^m^ii 

w> %'Mm&) ten ft o fc 0 5 itsfto^- ^ ^ ©sft i± 6 

5 7c d/m 2 -Cfe'9, 5 0 0R#P^K)J*Stt4 13c 



i^O, fc°— ^SgS 5 3 6 n mT'S) (9 , DKfelSgJJWMi 

S/i©_h#^(4 3 . 2x10 ~ 3 V/ h r o fc„ 
[0 0 5 3] SEK^J 3 

i-i±n«j 1 1 mm^m^-f-mytm^i^ ufc„ r © 

mtt2. 5mA/cm ! fttiil*Sr% fi^HM 

SS5 3 6n m"<?& <3 , ft^Sftft: 3 b 
/H-tSfS— ifcLfc ^bt2 5 mA/ c m 2 X'feW&m 

5 9c d/m 2 -^*!?, *««g;^fe»¥M*%«?fi2 
itz>mM'p(DmW) , xfe<D±%-mt$9 . o x 1 o" 3 v/h 

r "C<fco;fc 0 
[0 0 5 4] tfcWJ 1 

N, N' -i?7i=;v- N, N' - 'J-y-yf-n/— 1 , 
l' -if 7 = 4, 4' -^r5y29li%iH 
#-?-3bkfc 2071 M%£r-g-tf £ 1 . 5 SS%<0ift£ 

-C, D ^UtO 2 0 0 nm©S*t' I TOU 

m A/ c m^SS«»£«fclftfcff &o fc 0 5 H#Pefl 
^— t?^^#<7)»Si46 8 2 c d/m 2 -C&><0 , -t©» 

li)lB;ffiO±#*tt0. 0 1 8V/h r -t-foofc. 
[0 0 5 5] 
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D 

F^— 3K007 ABOO AB03 AB14 AB18 CA01 

CB01 DAOO DB03 EBOO FA01 
4J002 CE001 EE056 EN076 EQ006 

ER016 ET006 EU026 EU126 

EU216 GHOO GQOO HA05 
4J032 BA03 BA04 CA07 CF03 CG01 



